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State of California
i Department of Public Works
7 Division of Highways
MATERIALS AND RESEARCH DEPARTIMENT
3435 Serra Way
Sacramento, California

April 15, 1952

Gentlemen:

submitted herewith are the results of the 1951 A.A.S.H.O.
Cooperative Check Test Program. Twelve western state laboratories
participated in this program covering tests on one semple of soll,
one sample of SC-3 asphaltic road material, one sample of 85-100
penetration asphalt cement, and seven samples of Portland Cement.

The following is quoted from the lJetter of December O, 1950,
signed by T. E. Stanton, transmitting the samples:

"pests should be made in the routine manner in
which you handle samples from your construction and main-
tenance projects. Deviations from the standard A.A.3.H.0.
or A.S.T.M. procedures should be noted when tabulating the
results.

Each test should be performed three times, if time
permits. Test results should then be reported in tabular
form, showing the results of each test performed and the
average of the three testa."

The results received and tabulated in this report are an
average of from one to nine individual test results. It 1s assumed
that where only one test result was recelived, that result was an
average of three or more individual tests.

Ag far as could be agcertained, a1l results reported herein
are in strict accordance with the standard procedures &as indicated
throughout this report. Several states reported results from modi-
ficatlons of the standard, but these results have been omitted from

this report.

In tabulating the test results, 1t was noted that in several
instances a state's average was sonsiderably out of line when com-

LN pared to the aversges of other states. In order o correct thls
‘ discrepancy, the Pierce~Chauvenet Griterion of Rejection was uged
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to reject those averages which were statistlcally incompatible with
the general range of results from other states. Proper notation of
those results rejected are included in the tabulation.

Attention is called to the tabulation values listing the pser-
centage variation shown for each test result. It is obvicus that
the percentage of variation when applied to a value of only one or
two significant figures does not have the same implication as when
the result represents three or four significant figures.

Since the primary purpose of this program was to determine
what variation may exist in certaln test results, a number was
asgigned to each state partielipating in order to keep its identity
anonymous. For purposes of comparing results, number wa s
assigned your state for this report.

For convenience, this report has been divided into three sep-
arate divisions as follows:

I. 801l series covering the plasticity index and
mechanical analysis of soll sample 50-l1624,

IT. Asphalt series covering the tests on §¢-3 asphaltic
road material and 85-100 penetration road asphalt.

IIT. Portland cement series covering the chemical and
physical tests performed on geven cement samples.
Very truly yours,

T Mlan.

F. N. HVEEM
Materizls and Research Enginesr

FNH:ibl
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PART I -~ SOIL

Cooperatlve check tests on identical soil samples were made by
twelve western stats laboratories. The tests included in thils series
were as follows:

I Liquld Limit Determination (AASHO T 89-49)

II Plastic Limlt Determination (AASHO T 90=49)
II1 Plasticity Index Determination (AASHO T 91-49)
IV Mechanical Analysis (AASHO T 27-48)

A tabulation of each state's results is shown in Table A.

The Llquid Limit Test results reported by the twelve states
ranged from 19.9 to 26.0 with an average of 22.4., For sleven states,
the reported results werse within 3 percentage polnts of the average,
seven were within 2 percentage points and three were wilthin 1 polnt.

The Plastic Limit Test results reported by the twelve stdtes
ranged from 14.0 to 18.3 with an average of 16.1. Ten of the twelve
states were within 2 percentage points of the average and seven were
wlthin 1 point.

Plasticlty Indices, calculated from the above two tests, ranged
from 1.4 to 10.0 with an average of 6.3. Plastlclty Indlces reported
by eight of the twelve states were within 3 points of the average
value, seven were wilthin 2 points and threse were within 1 polnt. Based
on the gensrally accepted maximum plasticity index of 6 for base
material, eight of the twelve states would have rejected this material;
the other four states would have considersd it acceptable.

Six sleves werse used In the mechanical analysis of this soll,
l.0., Nos. 8, 16, 30, 50, 100, and 200 sieves. Ten states reported
a8 complete analysls and one state reported results on two of the
above sleves. Wlth the exceptlon of one state!'s results on the
Nos. 100 and 200 sleves, the average deviations from the average
were as follows:

4 .8 0.86
i 16 0.95
# 30 1.69
# 50 1.80
#100 0.74
#200 0,77

On an average of all sisves used ln the calculations, all but
one state were wlthin 2 per cent, and six states were within 1 per
cant of the average. Results of this test are shown ln Chart II.

]
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CHART I
LIQUID LIMIT = PLASTIC LIMIT — PLASTICITY INDEX
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CHART IT
MECHANICAL ANALYSIS

& SOIL SAMPLE NO, 50-4162A
100
No.8 Sieve - -] e
90 v
No.16 Sieve
AVG
80
70
N0.30 Sieve by 209
AVG
(4]
Z 60
)
4
a.
&®
50
No.50 Sieve AVG
40 —
AVG
No.l0O Sieve >0 _5"
30
No.200 Sieve AVG
20 i 2 3 4 6 7 8 9 10 It _
T LABORATORY NUMBER

oNot included in computing Averoges
oo agboratory Averages not reported
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PART ITI - ASPHALTS

Liquld Asphalt 8C-3

Cooperative check tests on ldentical samples of a slow curing
asphaltic road materlal, grade 3C-3, were made by eleven western
gstate laboratories. The tests Included in this series are as follows:

I Flash Point by means of the Cleveland Open Cup (AASHO T 48-46)
II Viscosity at 140° F by means of the Saybolt Furol Viscoslimeter
(AASHO T 72~46)
III Residue of 100 penetration (AASHO T 56-42)
IV Distillate to 680° F (AASHO T 78-42)

A tabulation of each state's results on these tests are shown l1ln
Table B and Chart III.

Generally, all results showed thls materlial as acceptable under
the limits as set forth in AASHO Speclfications M 141-49 with the
exception of one state's result of the residue of 100 penetration.

A range of 50° was obtained on the Flash Point of this material
with eignt states within 20° and five states within 10° of the average.
The maximum deviation from the average was 29.5°.

Viscosity measurements showed a range of 26 seconds from maximuam
o minimum. Teon states were within 15 seconds, seven states were within
10 seconds and three states were within 5 seconds of the average. The
maximum deviatlon from the average was 15.9 seconds.

A1l but one of the nine acceptable results of the per cent residue
of 100 psnetration were within 1% of the average, and of these, three
results were within 0.5% of the average.

In obtaining the amount of distillate after heatlng to 680° 7, a
difference of 3.0 ml. was realized from the laboratory averages. All
but three states were within 1 ml. and four states were within 0.5 ml.

of the average.

85-100 Pen. Asphalt

Cooperative check tests on identlcal samples of 85-100 penetra-
tion asphalt cement were made by eleven western state laboratorles.
The tests included in thls serles were:

T TFlash Point by means of the Cleveland Open Cup (AASHO T 48-46)
IT Original Penetration and Penetration of Resldue from
Evaporation Loss (AASHO T 49.--42)
ITI Loss on Heatlng to 325° F (AABHO T 47-42)
IV Heptane Xylene Egqulvalent

A tabulation of each state!s results on these tests is shown in
Table C and Chart IV. On the tests reported, all states found this
material passed the speciflcatlons as set forth in AASHO M 20-42.

ClibPD!
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From the results of ten states, a range of 50° was obtained in
7~ the test for Flash Point. Eight states obtained averages wilthin 20°
’ and four states withlin 10° of the average.

Wlth the exceptlon of three states, the results of the penetra-
tlon tests were good, the orlginal penetratlion showing a varlation
of 3 and a maxlmum deviation from the average of 1.6 while the psene-
tration after loss varled 2 with a maximum deviatlon of 1.3 from the
average. .

Nlne of the ten states reporting the per cent loss at 325° F
showed the following results: Maximum deviatlon from the average of
the acceptable regults was 0.071 per cent. Filve states were withln
0.02 per cent of the average and a range of 0.14 per cent was reallzed.

The Heptane Xylene Equivalent for this materlal showed a wide
range wilth two states reporting 10-15, one state reporting 15, one
state reporting 15-20, three states reporting 20-25, and one state
reporting 30-35. :

/-‘\
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CHART II
TEST RESULTS
SC-3 ASPHALTIC ROAD MATERIAL

FLASH POINT (C.0.C.)
AVG
FUROL VISCOSITY at 14Q°F_
AVG
9%, 100 PENETRATION RESIDUE[ =< 7
AVG o
L-;'—
DISTILLATION to 68(."2-}7,—
NG
2 3 a 5 6 7 9 10 U 12

Laboratory Number

o Not in compuling Averages

oo Laboratory Average Not Reported
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CHART I™
TEST RESULTS
85~-100 PENETRATION ASPHALTIC CEMENT

'/—\
- I | i
uJ FLASH POINT (COC)
‘J_é 530
g o0
§ 510 AVG
[T
-]
490
kB PENETRATION
AVG ‘
90
4
9 -o--
*- -
E:t % of Orig
= 84.6 | 865 | 82.8| 82.0| 83.8| 78.6 833 | 83.3 | 84.3| 856 | Penetration
uZJ Avg=84.23%
Z 8o e
2- AVG
e ° PEN AFTER LOSS
T T
- LOSS AT 325°F
=z 0.20 \
w
8 AVG o o %
W 0.0 — -
0
| | | | |
HEPTANE —XYLENE EQUIVILENT 7///
o 30
()
W W Y,
;jl %7 7 o0 - -
X . .
0
| 2 3 4 5 7 8 9 10 [ 12
" LABORATORY NUMBER

° Not used in computing avg
°0 | aboratory avg not reported
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PART IIT - PORTLAND CEMENT

Cooperative check tests of seven different Portland cement
samples were performed by nine western state laboratorles. The
tests included 1n this series were as follows:

I Complets Chemical Analysis, Including Alkall Determlina-
tion (AASHO T 105-48}. Six states reported results
partlally or in full.

II Autoclave Expanslon (AASHO T 107-49). Eight states
reported results. .

III Setting Time by Use of Gllmore Needles (AASHO T 131-49) .
Nine states reported results.

IV Surface Area by Wagner Turbidimeter (AASHO T 98-45).
Seven states reported results.

V Compressive Strength at 3, 7, and 28 days (AASHO T 106-49) .
Eight states reported results partially or in full.

VI Tensile Strength at 3, 7, and 28 days (AASHO T 132=49) .
Nine states reported results partially or in full.

Tabulations of each state's results on the chemical analysls of
each cement sample are shown In Tabls E and Charts V through XV,
inclusive. Tabulations of state!'s results on the physical tests are
shown in Table F and Charts XVI through XX, inclusive. In addltlon
to the above tests, three states reported results on the Normal Con-
sistency (AASHO T 129-42), and Surface Area by Blaine Air Permeabllity
(ASTM C=-204-46T), which are shown in Table F for information only.

Table D is a recapltulation of the averages of individual accept-
able tests performed on each cement sample. The average deviatlons
on this table are the arithmetic means of the deviations from the
average of tests performed on sach sample. For convenlence, an
average deviation for each test covering all seven cement samples 1ls

included.

Gensrally, with the exception of the results not included in
the average, the chemical analyses as reported by each state show
good reproducibility between laboratories. In regard to the rela-
tively large deviatlons 1n the determination for aluminum oxlde
(A1205), 1t must be remembered that the amount of this oxlde is
determined by deducting the amount of Ferric Oxide (Feglz), a com-
paratlvely close determination, from the Rglz (Alo0z+ Fegog + minor
oxides). It can easlly be seen that this procedure would appreclably
increase the errors encountersd in calculating the amount of aluminum

oxide present.

0f the 52 acceptable results of the Autoclave Expansion Test ?or
soundness, 37 of these were withln 0,015 per cent and 27 wers within
o 0.0l per cent of the average. See Chart XVL.

=11=
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The results obtalned in performing the test for Time of Set
reflect very greatly the sklll of the operator. With this in con-
slderatlon, the results were generally good as shown ln Chart XVII.
0f the 125 acceptable results on Initlal and Final Setting Times,
79 were wlthin 15 psr cent and 55 were within 10 per cent of thelr
respective averages.

Seven states tested each of the seven cement samples for fine-
ness by the Wagner Turbldimeter (Chart XVIII). Of the 47 acceptable
results, 15 were wlthin 25 sq. om/gram, 26 were within 50 sq. cm/gram,
and 35 were wlthin 75 sq. cm/gram of thelr respective averages. of
the remaining 12 results, 3 exceeded 100 sq. cm/gram from theilr

averages.

The results obtalned on the Compressive Strength (Chart XIX)
and Tensile Strength (Chart XX) of each of the seven cement samples
showed falr corrslation between statse laboratorles. It 1s noted
from Table F, the average varlations sesxceeded 10 per cent a total
of elght tlmes on the 42 tests performed.
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CHART XVII

FINENESS OF PORTLAND CEMENT

o

N

28327

/
|/

L L

AVG

N
N7

N

%
d
/
4
N

e
“
NN

28326

AVG

/00
INONINNN

Ll
NN

AN

7
/]
;
/]
d
/
d

Ll L L Ll

N

NN

_,Q
N\
\
N
N\
A
N
TN
NN IN

SO NUSINNUNANIN NN

N/ L

ZNINININZNAN
INININING

L
NN
ZLL
NN
L L

28325

-

DONNNN NN\

VLl L LL

ENNSISUSUSONONNSNNNN NN

00070l Ll L LLL

f
RSN SONUNSNUNNNNNNAN NN

V/ /4

Sl L Ll L Ll Ll
DOOSISNNNN

28324

NN NNN
" &

[
SN, SN
(77 777

NSNS NN NN

VAL L L L Ll

RRSSUENSNNANNN
VX L Ll L

on12]1 2 3 9101 12]y 2 3 s104l 121l 2 3 9 101l 12

WAGNER TURBIDIMETER

AVG

NONSUNN NN

NSNS
(2l L Ll /</\

>\\\\\\\\ NN N

70700l Ll Ll Ll L
SN

SOUSONNN N
77070l d LLLLLLL

NSRS SN NNANNANN

Laboratory Number

28322

U777 00 Ll Ll L L
NOSUSONUNUNNNANN, |

|
VL Ll Ll

EONNN

NN SSONUNNANN

AN ~N
U7X 000 Ll
SNSSSSNNUNANNANN

N

X777 777 L LLLLLG

2832l

ENCN N NN

- AN
Z o/ LLLLL

ENSUSSNINANN
L 4

Z
RSN NN SN
Ll

iy
€

1 23910 12|12 3 glonIZ)1 23 sl1onizlt 2 39

oNot used in computing averages

Sample Number

2000

1900

1800
1700
1600

WY /WD SS3UIULS

ClLh RO = nanw

f"‘g"‘\ a

_21..-


http://www.fastio.com/

-z22-

2 nNoe ¢+ € 21|

2 ol 6 S + & 2 1

2L 101 66 ¢ €2 1

Jaquiny 4404010907

2. 1 0i6 § v € 2 |

2 tole § ¥ & 2

patliopiad |04 133} J0 uSiiLad |Duy) $2403|p 0] 1D YakalE
530D 1440 buiindwaod ul pasn JON=-=

2iNole sSv g e

l

210 6S ¥ €2

b3
L {41y HY Il ERNIEtIN [ JHH YU FIHHHUHH 1M I UHHHH oo
o
2 -
LU iU HYH NI RIi - Lo 1 HuydH L - — HH H-H H coz 3
g , 1 — o d oo 2
% 1% 17 70 @
\ & [£] .N M -
I, q Lm a ]
L L AL # Zlzl7 glZIgl7Zigl izt | AR ..B. Mgl Za I P13 ooe 3
- =
7 ~ 7L Zi7k7 /i i ] ﬂ TAs 3
A ABOAAY | Bhad BADG | af) 27 F 7 NG 4 U[E 3
M % ka7 “ (At | 14 % A ) L N ﬁ a :
SEiZAigEE 17 q -k_l — HHI A | / b VA LKA L cor ¥
~ O} i _I_. ~ m_.m.r [ ﬁ ’
|| U | m ]| [ |
L i ] — L L = 1oos
| L
009
LNIW3ID GNYILHOG 4O HIDNIYLS IUSNIL
XX LuvHD
JsgunpN £i01010QD7)
Ol s+ 21 not Sy 21 nol 5 ¥ 21 noL__ s+ 21 Lo S&  Z nWoL S ¥ 1 noL_ s v m_m
u
H
.
|| 1R RL L1y H—1 4 L1 H H +— H 1 - 1M ”80_
o % i b= ﬂ 217 17 vag o
7 =1 1 F b=t z | ” - gt 3
7 2 #% = [/ E:
ER71Z 7717 4 - (] | iy | £ Al 1 HHoooz o
s g 1 A 1 1 L L] &
[ A PA 14 @
N A (] 7 /] 2 7 /] _| & m
qll A 7 71 7 H
# | N % a7 7 A L c0oe =
IR - [ | AT I | IREEul L a
h q L 2 { _ \ ] | L H
L L 3
i L 1 o000t ®
L
000§
LJ
12582 9zcez 52€82 vacnz ©=eee 202 12882 aaquiny 3iduieg

LNIWNID ONVTLHOd 0 HLONIYLS IAISSIUINOD

XIX 1HVHD

7~

ClihRD


http://www.fastio.com/

	E:\images\000002\00000297.tif
	image 1 of 26
	image 2 of 26
	image 3 of 26
	image 4 of 26
	image 5 of 26
	image 6 of 26
	image 7 of 26
	image 8 of 26
	image 9 of 26
	image 10 of 26
	image 11 of 26
	image 12 of 26
	image 13 of 26
	image 14 of 26
	image 15 of 26
	image 16 of 26
	image 17 of 26
	image 18 of 26
	image 19 of 26
	image 20 of 26
	image 21 of 26
	image 22 of 26
	image 23 of 26
	image 24 of 26
	image 25 of 26
	image 26 of 26




